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Abstract
Background—Although 1-in-5 adults have multiple (≥2) chronic conditions, limited attention 
has been given to the association between multiple chronic conditions and employment.
Methods—Cross-sectional data (2011 National Health Interview Survey) and multivariate 
regression analyses were used to examine the association among multiple chronic conditions, 
employment, and labor force outcomes for U.S. adults aged 18–64 years, controlling for 
covariates.
Results—Among U.S. adults aged 18–64 years (unweighted n=25,458), having multiple chronic 
conditions reduced employment probability by 11%–29%. Some individual chronic conditions 
decreased employment probability. Among employed adults (unweighted n=16,096), having 
multiple chronic conditions increased the average number of work days missed due to injury/
illness in the past year by 3–9 days.
Conclusions—Multiple chronic conditions are be a barrier to employment and increase the 
number of work days missed, placing affected individuals at a financial disadvantage. Researchers 
interested in examining consequences of multiple chronic conditions should give consideration to 
labor force outcomes.
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INTRODUCTION
One in five adults in the United States have multiple (≥2) chronic conditions (MCC) 
(Schneider et al., 2009; Vogeli et al., 2007; Ward and Schiller, 2013; Ward et al., 2014), and 
the prevalence of MCC has been increasing over the past decade (Ward and Schiller, 2013). 
As a result, concern over MCC has been growing (Agborsangaya et al., 2012; Fortin et al., 
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2005; van Oostrom et al., 2012). Formal objectives and strategies to improve other health 
characteristics of persons with MCC are being established, including the creation of 
guidelines for care management of MCC (Bayliss et al., 2007; Parekh et al., 2011; U.S. 
DHHS, 2011). Having MCC can also be related to a number of adverse consequences. For 
example, studies have found the prevalence of functional disability increases as the number 
of conditions increases (Marengoni et al., 2011). Healthcare costs are greater among 
individuals with MCC than in those without (Paez et al., 2009) and increase with each 
additional condition present (Lehnert et al., 2011).
Limited attention has been given to the association between having MCC and employment, 
yet studies have found individual chronic conditions such as asthma (Eisner et al., 2006), 
diabetes (Minor, 2011; Tunceli et al., 2005), hepatitis (DiBonaventura et al., 2011), and 
rheumatoid arthritis (Kessler et al., 2008) to be associated with either a decrease in the 
likelihood of employment or an increase in adverse work-related outcomes such as work 
missed due to illness. In addition, other research has found that poor health is a risk factor 
for exiting the labor force (Van Rijn et al., 2014), and severity of a condition (in this case, 
musculoskeletal pain) related to loss of employment (Kamaleri et al., 2009).
Of the few studies that have examined the influence of having MCC on adults’ labor force 
activity (all in Australia), one found that having a greater number of chronic conditions was 
associated with a higher odds of being out of the labor force (Schofield et al., 2008). 
Another study of adults with back problems found that the presence of MCC predicted an 
increase in the likelihood of being out of the labor force (Schofield et al., 2012). Waghorn et 
al. (2011) showed among adults with psychiatric disorders, the presence of MCC was 
negatively associated with currently being employed; however, the specific combination and 
extent of conditions determined how employment was affected (Waghorn et al., 2011). 
These findings suggest both the number and type of chronic conditions influence labor force 
activity.
The present study aims to add knowledge to the association between having MCC and labor 
force activity as it is the first to examine this association among U.S. adults, and examines 
not just employment, but additional labor force outcomes. It is hypothesized that among 
U.S. adults aged 18–64 years, there is a negative association between having MCC and 
employment, number of hours worked the previous week, and personal earnings, and a 
positive association between having MCC and the number of work days missed due to 
illness/injury. Here “MCC” is defined as ≥2 of any of the following conditions: cancer, 
hypertension, coronary heart disease (CHD), stroke, chronic obstructive pulmonary disease 
(COPD), current asthma, diabetes, arthritis, hepatitis, weak/failing kidneys. It is also 
hypothesized that there is a negative association between the individual chronic condition 
present and employment, number of hours worked the previous week, and personal earnings, 
and a positive association between the individual condition and number of work days missed 
due to illness/injury. To test these hypotheses, a cross-sectional data source representative of 
the U.S. adult population aged 18–64 years was used to examine the association of having 
MCC on employment and other labor force outcomes.
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METHODS
Data and Sample
This study analyzed cross-sectional data from the 2011 National Health Interview Survey 
(NHIS), a multi-stage population health survey representative of the U.S. civilian, 
noninstitutionalized population that was conducted continuously throughout the calendar 
year (Schiller et al., 2012). The 2011 NHIS was approved by the Research Ethics Review 
Board of the National Center for Health Statistics (Protocol #2009–16) and the U.S. Office 
of Management and Budget (Control #0920-0214). Written consent for participation in the 
2011 NHIS was not received; instead all respondents provided oral consent prior to 
participation.
Two main components of the NHIS questionnaire were used in this study: the Family and 
Sample Adult Cores. In the Family Core, an adult family respondent reports for him/herself 
and reports as a proxy for the remainder of the family. In the Sample Adult Core, a 
randomly selected “sample adult” from each family self-reports for him/herself (unless a 
health condition requires a proxy respondent) (Schiller et al., 2012). The 2011 NHIS 
included 33,014 sample adult respondents who participated in both the Family and Sample 
Adult Core components. The Family Core final response rate was 81.3%; the Sample Adult 
Core final response rate was 66.3%.
For this study, two analytic samples were created, representing two different populations. To 
create the first analytic sample for this study, all cases with missing information on 
employment status, chronic conditions, or selected demographic characteristics were 
removed, resulting in a final analytic sample of n=25,458 that could generalize to U.S. 
adults aged 18–64 years. A comparison between the original 2011 NHIS sample (n=33,014) 
and this first analytic sample of U.S. adults (n=25,458) showed there to be only small 
differences in magnitude among each variable (Supplemental Table I).
To create a second analytic sample that was used to examine additional labor force 
outcomes, the analytic sample for adults aged 18–64 years was used, and only adults who 
met the definition of “employed” (i.e., having been employed anytime in the past 12 
months) were identified, resulting in a sample of 19,553 employed adults. Then, among this 
group of employed adults, cases that included missing values for the additional labor force 
outcomes or worker/workplace characteristics were removed to create a second analytic 
sample of n=16,096 employed adults aged 18–64 years. Differences in magnitude among 
characteristics between the original (n=19,553) and final analytic (n=16,096) samples of 
employed adults were minor (Supplemental Table I).
Labor Force Outcome Measures
Employment status was determined by whether an adult was employed anytime in the past 
12 months (0=no; 1=yes). For the remainder of the manuscript, adults employed anytime in 
the past 12 months are simply referred to as “employed adults.” Among employed adults, 
continuous variables were used to capture the number of hours worked the previous week, 
the number of days of work missed due to injury/illness in the past 12 months (not 
distinguishing between full/partial days), and gross personal earnings (U.S. dollars) in the 
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past year. Due to the large number of missing values for personal earnings, data from the 
NHIS imputed income files (NCHS, 2012; Schenker et al., 2006) were used. Of the 16,096 
respondents in the final analytic sample of employed adults, 2,052 had personal earnings 
data multiply imputed. Pearson correlations among number of hours worked the previous 
week, number of days of work missed, and gross personal earnings were low (Supplemental 
Table II).
Chronic Conditions Measures
Using a categorical variable, adults were identified as having 0, 1, 2–3, or ≥4 of 10 selected 
chronic conditions. These categories were based on previous NHIS research (Ward and 
Schiller, 2013; Ward et al., 2012) and guidelines for care management of MCC (Parekh et 
al., 2011; U.S. DHHS, 2011). Conditions included in this study were identified by whether 
the adult had ever been told by a doctor or other health professional that s/he had 
hypertension, CHD, stroke, diabetes, cancer, arthritis, or hepatitis; had experienced weak/
failing kidneys during the past 12 months; currently had asthma; and had COPD (assessed 
using responses from two survey questions asking if the adult ever had emphysema or 
chronic bronchitis in the past 12 months). Inclusion of these ten chronic conditions is 
justified in Goodman et al. (2013). In addition to the absolute number of chronic conditions, 
this analysis accounted for which specific condition(s) were associated with labor force 
outcomes. Ten dichotomous variables were created to indicate whether an adult had been 
told s/he had a specific condition (e.g., ever been told s/he has cancer; 0=no, 1=yes). Given 
differences in the prevalence of the selected chronic conditions, the prevalence of different 
combinations of conditions among U.S. adults aged 18–64 years are presented in 
Supplemental Table III.
Demographic and Worker/Workplace Covariates
Demographic covariates included in the multivariate regression analyses were the adult’s 
age (0=18–40 years; 1=45–64 years), sex (0=female; 1=male), race/ethnicity (Hispanic, non-
Hispanic white, non-Hispanic black, non-Hispanic Asian, non-Hispanic other race), marital 
status (married/cohabitating, widowed, divorced/separated, never married), health relative to 
12 months earlier (worse, about the same, better), education level (less than high school, 
high school diploma/equivalent, some college, bachelor’s degree or higher), place of 
residence (not in a metropolitan statistical area, small metropolitan statistical area, large 
metropolitan statistical area), number of children in his/her household, and number of 
members in his/her family. In multivariate analyses using the employed sample, additional 
covariates related to the worker/workplace were included in the model: number of years 
worked for current/most recent employer, employer sector of current/most recent job 
(private, government, self-employed), and number of employees at current/most recent job 
(0, 1–9, 10–24, 25–49, 50–99, 100–249, 250–499, 500–999, ≥1,000).
Statistical Analyses
Descriptive estimates for each labor force outcome were generated by number of chronic 
conditions, with significance tests used to test differences. A probit model was used to 
regress employment on number of chronic conditions and demographic covariates for all 
U.S. adults aged 18–64 years. With each probit model marginal effects are presented, and in 
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the text are interpreted as the average percentage change in the probability of employment. 
Previous research has encouraged the use of log-binomial regression models (Williamson et 
al. 2013), but when an attempt was made to use this type of regression in the present study, 
the model failed to converge. As a result, a probit model was chosen as the alternative, 
drawing from precedent set by previous health economics research (Minor, 2011). The 
reference category used in all analyses for number of chronic conditions was “1 condition.”
Among employed adults, separate ordinary least squares models were used to regress 
number of hours worked in the previous week, number of work days missed due to injury/
illness, and personal earnings upon number of chronic conditions and demographic and 
worker/workplace covariates. Note that in all instances where ordinary least squares models 
were used, these analyses were replicated using general linear models with a log link and 
gamma distribution, resulting in patterns similar to those found in the ordinary least squares 
models.
As past research has found that in addition to having MCC, individual conditions and their 
severity determined how employment was affected (Waghorn et al., 2011), this study also 
sought to examine the association between labor force outcomes and individual chronic 
conditions. To examine this association, additional multivariate analyses were conducted. 
Probit models were used with employment as the outcome, where Model 1 included each 
individual chronic condition and demographic covariates, Model 2 was further adjusted for 
having MCC, and Model 3 included an interaction term between having MCC and each 
individual chronic condition.
Separate ordinary least squares models were run for the outcomes number of hours worked 
in the previous week, work days missed due to injury/illness, and personal earnings. Model 
1 included each individual chronic condition, worker/workplace covariates, and 
demographic covariates, Model 2 was further adjusted for having MCC, and Model 3 
included an interaction term between having MCC and each individual chronic condition. A 
Bonferroni correction (α/10) was used here to adjust for multiple comparisons. These 
different models were able to estimate if a specific condition still had a significant 
relationship with each labor force outcome after controlling for the association between the 
outcome and having MCC, and if the association between having MCC and each labor force 
outcome was modified by any individual condition. Separate regression models were used 
not only to determine how the addition of a MCC indicator variable changed the relationship 
between a specific condition and labor force outcome, but also to reduce the problem of 
multicollinearity (which diagnostic testing showed no signs of in the preceding analyses).
Finally, supplemental analyses were conducted that replicated the aforementioned analyses 
among all adults aged 18 years and over (n=32,050), to determine if similar patterns were 
found among this population compared to the population aged 18–64 years. For all analyses 
the multi-stage cluster sample design of the NHIS was accounted for by using the sample 
design variables available with the 2011 NHIS data. Weights available with the 2011 NHIS 
were used to produce estimates representative to the civilian, non-institutionalized U.S. adult 
population.
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RESULTS
Number of Chronic Conditions and Labor Force Outcomes
Employment in the Past 12 Months—Descriptive estimates showed that adults with a 
larger number of chronic conditions had a lower percentage of employment (Table I). 
Similar results were found in the multivariate analyses (Table II). Marginal effects show that 
when controlling for demographic characteristics, adults with no chronic conditions had a 
3% greater probability of employment in the past 12 months than adults with one condition. 
On the other hand, relative to adults with a single condition there was a 11% reduction in 
probability of employment among adults with 2–3 conditions, and an even larger reduction 
(29%) among adults with ≥4 conditions.
Number of Hours Worked During the Previous Week—Employed adults worked a 
mean of 40 hours during the week prior to being interviewed for the NHIS (Table I). When 
examined by number of conditions, the average number of hours worked during the previous 
week did not significantly differ among categories, with one exception: adults with one 
condition worked a mean of approximately 50 minutes (or 0.8 hours) more in the previous 
week than adults with no conditions. Although statistically significant, this difference is 
small. To further examine the association, an ordinary least squares regression model that 
also contained demographic and worker/workplace covariates was estimated. Model 
estimates showed that relative to having one chronic condition, having either zero, 2–3, or 
≥4 condition(s) was not significantly associated with the average number of hours worked 
during the previous week by employed adults (Table III).
Days of Work Missed Due to Injury/Illness in Past 12 Months—Descriptive 
estimates showed that there was a strong, positive relationship between number of chronic 
conditions and number of days of work missed due to injury/illness in the past 12 months 
(Table I). For the multivariate analyses, when demographic and worker/workplace 
covariates were included in the model, this association persisted (Table III). Compared to 
U.S. adults who were employed and had one chronic condition, those who had no conditions 
missed on average approximately 1 fewer work day, while those with 2–3 chronic 
conditions missed 3 more work days on average, and those with ≥4 chronic conditions 
missed 9 more work days on average than those with one condition.
Personal Earnings in Past Year—Descriptive results showed that employed adults with 
one chronic condition and 2–3 chronic conditions had significantly higher personal earnings 
than employed adults with no chronic conditions (Table I). However, when ordinary least 
squares regression estimates were calculated, there were no significant differences in 
personal earnings in the past year between employed adults with a single condition and 
employed adults with no conditions, or between employed adults with a single chronic 
condition and employed adults with MCC (Table III).
As multiply imputed data were used for personal earnings, and using multiply imputed 
values for an outcome variable could potentially introduce bias, a sensitivity analysis was 
conducted by running the same ordinary least squares regression model using the method of 
“multiple imputation, then deletion” (von Hippel, 2007). As with the initial analysis that 
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used imputed data, the results of this sensitivity analysis also found no significant 
differences for personal earnings in the past year by number of chronic conditions (results 
not shown).
Individual Chronic Conditions and Labor Force Outcomes
Employment in the Past 12 Months—Table IV presents the results from probit models 
that regressed variables for specific individual chronic conditions, having MCC, and 
selected demographic covariates on employment in the past 12 months. In the first model 
(not controlling for having MCC), results show a significant reduction in the probability of 
employment, regardless of the specific chronic condition examined. The conditions related 
to the largest reductions in employment compared to no condition were stroke (23% 
reduction), CHD (21% reduction), weak/failing kidneys (19% reduction), and COPD (13% 
reduction). In the second series of probit regression models, a variable for having MCC 
(0=not having MCC [<2 conditions]; 1=having MCC [≥2 conditions]) was added. When 
having MCC were controlled for, the association between some conditions (i.e., cancer, 
hypertension, current asthma, diabetes, and hepatitis) and employment was no longer 
significant when correcting for multiple comparisons. For the remaining conditions (i.e., 
CHD, stroke, COPD, arthritis, and weak/failing kidneys), when controlling for having MCC 
each was still associated with a significant and substantial reduction in the probability of 
employment.
To further examine the association between number of chronic conditions, specific types of 
chronic conditions, and employment among US adults aged 18–64 years, an additional 
series of probit regression models were estimated that also included an interaction term for 
each specific condition and having MCC (Table IV, Model 3). When correcting for multiple 
comparisons, no interactions were not significant.
Number of Hours Worked During the Previous Week—Among employed adults, 
ordinary least squares models were used to regress number of hours worked the previous 
week on each individual chronic condition along with demographic and worker/workplace 
covariates. Only one individual condition (arthritis) was initially shown to be related to 
average hours worked per week (Supplemental Table IV, Model 1); however, when 
accounting for multiple comparisons this did not remain significant. When having MCC was 
added to the model (Model 2), the association between hours worked and ever having 
arthritis experienced only a minor mean increase in magnitude (1 hour) but still was not 
significant when correcting for multiple comparisons. Additional models were run that 
included an interaction term between each condition and having MCC (Model 3), but no 
interaction terms were significant after applying the Bonferroni correction.
Work Days Missed Due to Injury/Illness in Past 12 Months—The ordinary least 
squares models that regressed work days missed in the past 12 months due to injury/illness 
on measures for each individual chronic condition and covariates showed that a number of 
conditions (i.e., cancer, hypertension, diabetes, and arthritis) were (correcting for multiple 
comparisons) significantly associated with missing more work days due to injury/illness on 
average, relative to employed adults who did not have that specific condition (Table V, 
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Model 1). Of the significant associations, the conditions that had the strongest association 
with average number of work days missed in the past 12 months were ever having cancer 
(mean 5 days), followed by ever having diabetes (mean 4 days), ever having arthritis (mean 
3 days), and ever having hypertension (mean 2 days).
When having MCC was added to the models (Model 2), applying the Bonferroni correction 
none of the associations between individual chronic conditions and the mean number of 
work days missed due to injury/illness was significant. The association with work days 
missed and interaction terms between individual types of conditions and having MCC was 
also examined (Model 3); however, no significant relationships resulted.
Personal Earnings in Past Year—Finally, personal earnings in the past year among 
employed adults were examined using ordinary least squares models containing an indicator 
variable for individual chronic conditions and demographic and worker/workplace 
covariates (Supplemental Table V). When these models were estimated and adjustments 
made for multiple comparisons, the only condition that had a significant association with 
personal earnings in the past year was CHD: not accounting for having MCC (Model 1), 
employed adults with CHD earned $9,661 less in the past year compared to employed adults 
without this condition. When a variable for having MCC was included in the model (Model 
2), this relationship between CHD and personal earnings remained – employed adults with 
CHD earned $9,032 less in the past year compared to employed adults without this 
condition. However, when accounting for multiple comparisons, no significant relationships 
resulted when the association to personal earnings and the interaction terms between 
individual types of conditions and having MCC was examined (Model 3).
Additional Analysis for Adults Aged 18 Years and Over
Samples used in the present study were limited to “working-age” adults (aged 18–64 years), 
and did not include persons aged 65 years and over to allow for generalizations to the entire 
U.S. adult population. However, a series of supplemental analyses were conducted among 
all adults aged 18 years and over (n=32,050) that regressed employment on chronic 
conditions (results not shown). These results indicated the same significant associations 
between employment and having MCC; however, the magnitudes of these reductions in 
employment were lower than among U.S. adults aged 18–64 years. Additional analyses were 
also conducted to replicate the remaining analyses presented in this manuscript for all 
employed adults aged 18 years and over (n=16,654) and resulted in associations similar to 
those found among employed adults aged 18–64 years (results not shown).
DISCUSSION
Using cross-sectional data from the 2011 NHIS, this research examined the association 
between having MCC and labor force outcomes. The overarching story is that among U.S. 
adults aged 18–64 years, a clear association was found between having MCC and a 
reduction in the probability of employment. Furthermore, among U.S. adults aged 18–64 
years employed in the past 12 months, having MCC was associated with an increase in the 
average number of work days missed in the past year due to injury/illness. When controlling 
for having MCC, similar to previous literature (Waghorn et al., 2011) selected chronic 
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conditions (i.e., CHD, stroke, COPD, arthritis, and weak/failing kidneys) also decreased the 
probability of employment. In contrast, when controlling for having MCC, multivariate 
analyses showed no association among specific individual chronic conditions and the 
remaining labor force outcomes. For instances where both having MCC and selected chronic 
conditions were found to be significantly associated with labor force outcomes, interaction 
terms showed there was no evidence that the association between having MCC and labor 
force outcomes was modified by any specific individual condition(s) being present.
In regards to employment, the results indicated that compared to U.S. adults aged 18–64 
years with one chronic condition, adults with no chronic conditions had an increased 
probability of employment, while adults with MCC had a reduced probability of being 
employed. The magnitude of this reduction in probability further decreased for those adults 
with a larger number of MCC; a finding similar to results from previous Australian studies 
(Schofield et al., 2008, 2012). In regards to the relationship between specific chronic 
conditions and employment, results initially showed that all ten conditions examined 
reduced the probability of employment among U.S. adults aged 18–64 years. However, 
when having MCC was controlled for in the model and adjustment for multiple comparisons 
was made, the results showed that the reduction in probability of employment only remained 
for five specific conditions: CHD, stroke, COPD, arthritis, and weak/failing kidneys. Thus, 
not only does having MCC appear to be a barrier to employment in the past 12 months, but 
the specific types of chronic conditions experienced also reduce the likelihood of 
employment. Note that interaction terms showed the association between having MCC and 
employment is not modified by any single specific condition.
For U.S. adults aged 18–64 years who had been employed sometime in the past 12 months, 
the relation between having MCC and additional labor force outcomes was examined, 
including the number of hours worked in the previous week, number of work days missed in 
the past year due to injury/illness, and personal earnings for the past year. Among these 
three outcomes, having MCC was related to a higher average number of work days missed 
due to injury/illness in the past 12 months. When individual conditions were examined, 
initially four of the ten conditions (i.e., cancer, hypertension, diabetes, and arthritis) had a 
positive relationship with number of work days missed. However, when controlling for 
having MCC and adjusting for multiple comparisons, the results showed that none of the ten 
conditions retained a significant relationship with work days missed due to illness/injury.
As for the remaining two labor force outcomes examined, number of hours worked during 
the previous week and personal earnings in the past year, when adjusting for multiple 
comparisons no significant relationship was found with having MCC, any of the individual 
chronic conditions examined (with one exception: CHD was associated with fewer personal 
earnings), or any of the interaction terms between having MCC and specific conditions.
There are limitations to this study worth noting. The 2011 NHIS asked about ten different 
chronic conditions (Goodman et al., 2013). Furthermore, the NHIS only asks about chronic 
conditions identified by a doctor or health professional (i.e., diagnosed conditions), 
potentially leading to the underreporting of undiagnosed conditions. Any potential 
underreporting of these conditions could be further exacerbated by respondents not properly 
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recalling the diagnosis of specific condition(s). Among employed adults, only three specific 
labor force outcomes were examined, but there may be others. The analytical approach 
chosen to examine the association between the outcome variables, and individual chronic 
conditions, having MCC, and specific condition*MCC interactions (see Tables IV–V; 
Supplemental Tables IV–V) allowed determination of whether any significant association of 
having MCC became non-significant when controlling for a specific condition, and if the 
main effect of having MCC is qualified by an interaction between having MCC and the 
specific condition. This is only one analytical approach; however, as there are other possible 
approaches that could yield additional information and understanding of the association of 
having MCC to labor force outcomes.
Another potential limitation was that multiply imputed data were used in the measure of 
personal earnings, and using multiply imputed values for an outcome variable could 
potentially bias the results (although it is worth noting that the alternative method of 
multiple imputation, then deletion [see von Hippel, 2007] was used and showed no 
indication of bias). Finally, in research that uses incomplete data with multivariate analyses, 
there is the possibility of bias being introduced as cases are dropped from the final sample, 
particularly if there exists some systematic reason as to why these cases were incomplete.
To address these limitations, there are a number of steps future research may take. 
Additional chronic conditions (those related to both physical and mental health) may be 
considered. Additional labor force outcomes may be worth studying, or additional covariates 
worth including (e.g., industry and occupation classification, the MCC-related healthcare 
costs paid for by one’s employer, the amount of paid sick leave provided by an employer). 
Also, alternative analytical approaches may be taken that could yield additional information 
and understanding of the association of having MCC with labor force outcomes; for 
example, examining the additive and multiplicative effects of specific chronic condition 
dyads (i.e., cancer and hypertension).
This study presents a clear pattern for U.S. adults: having a chronic condition acts as a 
barrier to employment. This barrier is even greater when MCC are present, regardless of the 
specific condition present. A potential result of this lower probability of employment may be 
that adults with MCC are at a financial disadvantage relative to other adults with zero or one 
chronic condition. This inference may especially hold true for those aged 18–64 years who, 
unlike adults aged 65 years and over, may be less likely to be receiving income from other 
sources. Among employed adults, there is a higher likelihood of needing to take time off 
from work for illness/injury. These missed days of work may pose a financial burden, even 
if it is indirect. In these situations, the financial burden falls on the employers who must not 
only compensate the worker for this leave, but also experience decreased production from 
the worker on the day(s) s/he takes this sick leave. Results from this study show 
investigators interested in examining MCC and the consequences of MCC should give 
consideration in their research to aspects related to the labor force.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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TABLE I
Prevalence of Selected Labor Force Outcomes for U.S. Adults Aged 18–64 Years, by Number of Chronic 
Conditions
No. Chronic Conditions
U.S. Adults Employed U.S. Adults
Employment in Past 12 
Months (n=25,458)
Hours Worked in 
Previous Week 
(n=16,096)
No. of Work Days Missed 
due to Injury/Illness in Past 
12 Months (n=16,096)
Personal Earnings in 
Past Year a (n=16,096)
% (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)
0 82.0 (81.1–82.8) 39.9 (39.6–40.2) 2.1 (1.95–2.34) 44.4 (43.0–45.9)
1 78.5 (77.2–79.8) 40.7 (40.2–41.1) 4.0 (3.52–4.57) 49.0 (47.0–51.0)
2–3 64.6 (62.7–66.5) 40.5 (39.8–41.2) 7.4 (6.22–8.56) 47.7 (45.2–50.3)
≥4 39.2 (35.0–43.5) 41.6 (38.9–44.2) 14.5 (8.85–20.1) 43.4 (36.3–50.5)
Total 77.3 (76.6–77.9) 40.2 (39.9–40.5) 3.48 (3.23–3.73) 46.0 (44.9–47.2)
Data: National Health Interview Survey (NHIS), 2011
Notes: Estimates account for the complex sample design of the NHIS and were weighted using the NHIS sample adult weights. n = unweighted 
sample sizes; CI = confidence interval.
a
Estimates are gross earnings in thousands of dollars.
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TABLE II
Probit Regression of Employment in the Past 12 Months on Number of Chronic Conditions and Selected 
Covariates, for U.S. Adults Aged 18–64 Years (unweighted n=25,458)
β (SE) Marginal Effect a
No. of chronic conditions
 0 0.106*** (0.029) 0.028
 1 (ref) (ref) (ref)
 2–3
−0.353*** (0.035) −0.108
 ≥4
−0.872*** (0.065) −0.294
Aged 45–64 years
−0.196*** (0.028) −0.055
Male 0.402*** (0.024) 0.112
No. of children in household 0.005 (0.019) 0.001
No. of persons in family
−0.062*** (0.014) −0.017
Race/ethnicity
 Hispanic 0.003 (0.032) 0.001
 NH white (ref) (ref) (ref)
 NH black −0.019 (0.034) −0.005
 NH Asian
−0.195*** (0.048) −0.057
 NH other race
−0.160* (0.065) −0.046
Marital status
 Married/cohabitating 0.348*** (0.030) 0.101
 Widowed 0.094 (0.069) 0.029
 Divorced/separated 0.290*** (0.039) 0.085
 Never married (ref) (ref) (ref)
Health relative to 12 months earlier
 Worse health
−0.394*** (0.038) −0.121
 About the same health (ref) (ref) (ref)
 Better health 0.043 (0.031) 0.012
Education level
 Less than high school
−0.857*** (0.041) −0.251
 High school diploma/GED
−0.516*** (0.035) −0.136
 Some college
−0.341*** (0.033) −0.084
 Bachelor’s degree or higher (ref) (ref) (ref)
Place of residence
 Not in metropolitan statistical area (ref) (ref) (ref)
 Small metropolitan statistical area 0.049 (0.039) 0.014
 Large metropolitan statistical area 0.051 (0.037) 0.014
Constant 1.005*** (0.057)
Wald statistic χ2 (21) = 3,964
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Data: National Health Interview Survey (NHIS), 2011
Notes: Estimates account for the complex sample design of the NHIS and were weighted using the NHIS sample adult weights. β = unstandardized 
coefficient; SE = standard error; ref = reference category; NH = non-Hispanic.
a
Marginal effects are displayed here as the average change in the probability of employment relative to the reference stratum (ref).
*p≤.05;
**p≤.01;
***p≤.001
Am J Ind Med. Author manuscript; available in PMC 2016 September 01.
Author M
anuscript
Author M
anuscript
Author M
anuscript
Author M
anuscript
Ward Page 16
TA
B
LE
 II
I
O
rd
in
ar
y 
Le
as
t S
qu
ar
es
 R
eg
re
ss
io
n 
of
 H
ou
rs
 W
or
ke
d,
 W
or
k 
D
ay
s M
iss
ed
, a
nd
 P
er
so
na
l E
ar
ni
ng
s o
n 
N
um
be
r o
f C
hr
on
ic
 C
on
di
tio
ns
 a
nd
 S
el
ec
te
d 
Co
va
ria
te
s, 
fo
r E
m
pl
oy
ed
 U
.S
. A
du
lts
 A
ge
d 
18
–6
4 
Y
ea
rs
 (u
nw
eig
hte
d n
=1
6,0
96
)
H
ou
rs
 W
or
ke
d 
in
 P
re
vi
ou
s W
ee
k
W
or
k 
D
ay
s M
iss
ed
 d
ue
 to
 In
jur
y/I
lln
ess
 in
 Pa
st 
12
 M
on
ths
Pe
rs
on
al
 E
ar
ni
ng
s i
n 
Pa
st
 Y
ea
r 
a
β
(S
E)
β
(S
E)
β
(S
E)
N
o.
 o
f c
hr
on
ic
 c
on
di
tio
ns
 
0
−
0.
02
2
(0.
27
6)
−
1.
41
2*
*
*
(0.
26
7)
0.
62
1
(1.
06
0)
 
1
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
 
2–
3
−
0.
26
0
(0.
40
3)
2.
77
1*
*
*
(0.
63
7)
−
1.
06
0
(1.
31
2)
 
≥ 
4
0.
96
7
(1.
37
8)
9.
16
2*
*
(2.
89
3)
−
5.
50
7
(3.
17
2)
N
o.
 o
f y
rs
. w
or
ke
d 
fo
r e
m
pl
oy
er
0.
13
8*
*
*
(0.
01
7)
0.
01
1
(0.
02
3)
0.
99
6*
*
*
(0.
08
1)
Em
pl
oy
er
 se
ct
or
 
Pr
iv
at
e
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
 
G
ov
er
nm
en
t
−
1.
38
7*
*
*
(0.
28
9)
−
0.
33
8
(0.
29
3)
−
6.
98
8*
*
*
(1.
05
7)
 
Se
lf-
em
pl
oy
ed
0.
29
5
(0.
62
6)
0.
16
8
(0.
50
6)
1.
19
9
(2.
19
2)
N
o.
 o
f e
m
pl
oy
ee
s a
t w
or
kp
la
ce
0.
51
2*
*
*
(0.
05
0)
0.
17
0*
*
(0.
05
9)
2.
21
7*
*
*
(0.
21
1)
A
ge
d 
45
–6
4 
ye
ar
s
0.
01
5
(0.
29
2)
−
0.
13
7
(0.
34
0)
7.
66
7*
*
*
(1.
22
4)
M
al
e
5.
27
0*
*
*
(0.
24
1)
−
0.
63
5*
*
(0.
23
2)
18
.3
29
*
*
*
(0.
90
3)
N
o.
 o
f c
hi
ld
re
n 
in
 h
ou
se
ho
ld
1.
00
0*
*
*
(0.
21
1)
0.
24
9
(0.
17
1)
5.
27
4*
*
*
(0.
73
9)
N
o.
 o
f p
er
so
ns
 in
 fa
m
ily
−
1.
03
0*
*
*
(0.
17
8)
−
0.
31
6*
*
(0.
12
0)
−
2.
28
1*
*
*
(0.
51
9)
R
ac
e/
et
hn
ic
ity
 
H
isp
an
ic
−
0.
09
9
(0.
33
1)
0.
01
6
(0.
45
6)
−
7.
56
6*
*
*
(1.
03
1)
 
N
H
 w
hi
te
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
 
N
H
 b
la
ck
−
0.
11
9
(0.
35
5)
−
0.
27
2
(0.
40
6)
−
5.
36
1*
*
*
(1.
61
0)
 
N
H
 A
sia
n
0.
24
9
(0.
47
2)
−
0.
85
2*
*
(0.
27
8)
−
2.
46
2
(1.
93
2)
 
N
H
 o
th
er
 ra
ce
0.
04
3
(0.
92
0)
0.
04
3
(0.
73
0)
−
2.
69
6
(1.
83
8)
M
ar
ita
l s
ta
tu
s
 
M
ar
rie
d/
co
ha
bi
ta
tin
g
3.
53
0*
*
*
(0.
35
0)
0.
23
3
(0.
31
3)
11
.8
25
*
*
*
(0.
99
3)
Am J Ind Med. Author manuscript; available in PMC 2016 September 01.
Author M
anuscript
Author M
anuscript
Author M
anuscript
Author M
anuscript
Ward Page 17
H
ou
rs
 W
or
ke
d 
in
 P
re
vi
ou
s W
ee
k
W
or
k 
D
ay
s M
iss
ed
 d
ue
 to
 In
jur
y/I
lln
ess
 in
 Pa
st 
12
 M
on
ths
Pe
rs
on
al
 E
ar
ni
ng
s i
n 
Pa
st
 Y
ea
r 
a
β
(S
E)
β
(S
E)
β
(S
E)
 
W
id
ow
ed
4.
21
0*
*
*
(1.
11
3)
2.
70
6
(2.
37
1)
1.
53
0
(2.
13
9)
 
D
iv
or
ce
d/
se
pa
ra
te
d
3.
75
4*
*
*
(0.
41
7)
−
0.
21
8
(0.
43
1)
8.
88
6*
*
*
(1.
18
9)
 
N
ev
er
 m
ar
rie
d
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
H
ea
lth
 re
la
tiv
e 
to
 1
2 
m
on
th
s e
ar
lie
r
 
W
or
se
 h
ea
lth
−
1.
13
2
(0.
65
3)
7.
97
8*
*
*
(1.
14
3)
−
3.
35
5*
(1.
63
4)
 
A
bo
ut
 th
e 
sa
m
e 
he
al
th
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
 
B
et
te
r h
ea
lth
0.
20
3
(0.
32
0)
3.
20
5*
*
*
(0.
40
4)
0.
45
1
(1.
07
3)
Ed
uc
at
io
n 
le
ve
l
 
Le
ss
 th
an
 h
ig
h 
sc
ho
ol
−
3.
57
4*
*
*
(0.
48
1)
0.
75
8
(0.
44
9)
−
39
.6
08
*
*
*
(1.
48
4)
 
H
ig
h 
sc
ho
ol
 d
ip
lo
m
a/
G
ED
−
2.
40
7*
*
*
(0.
33
9)
1.
22
1*
*
*
(0.
35
8)
−
32
.5
06
*
*
*
(1.
40
1)
 
So
m
e 
co
lle
ge
−
1.
91
6*
*
*
(0.
30
2)
1.
04
2*
*
*
(0.
30
5)
−
26
.4
22
*
*
*
(1.
26
1)
 
B
ac
he
lo
r’s
 d
eg
re
e 
or
 h
ig
he
r
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
Pl
ac
e 
of
 re
sid
en
ce
 
N
ot
 in
 m
et
ro
po
lit
an
 st
at
ist
ic
al
 a
re
a
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
(re
f)
 
Sm
al
l m
et
ro
po
lit
an
 st
at
ist
ic
al
 a
re
a
−
2.
12
1*
*
*
(0.
38
9)
0.
19
7
(0.
40
0)
2.
56
0*
(1.
07
8)
 
La
rg
e 
m
et
ro
po
lit
an
 st
at
ist
ic
al
 a
re
a
−
1.
38
0*
*
*
(0.
38
0)
−
0.
11
3
(0.
35
1)
11
.0
75
*
*
*
(1.
15
7)
Co
ns
ta
nt
36
.9
18
*
*
*
(0.
63
0)
2.
48
6*
*
*
(0.
65
4)
25
.9
45
*
*
*
(1.
90
6)
R2
0.
09
6
0.
04
9
0.
24
2
F-
st
at
ist
ic
(25
, 3
96
0) 
= 4
0.8
3
(25
, 3
96
0) 
= 1
1.4
2
(25
,27
69
) =
 92
.68
D
at
a:
 N
at
io
na
l H
ea
lth
 In
te
rv
ie
w
 S
ur
ve
y 
(N
HI
S)
, 2
01
1
N
ot
es
: E
m
pl
oy
ed
 a
du
lts
 w
er
e 
th
os
e 
w
ho
 h
ad
 b
ee
n 
em
pl
oy
ed
 in
 th
e 
pa
st 
12
 m
on
th
s. 
Es
tim
at
es
 a
cc
ou
nt
 fo
r t
he
 c
om
pl
ex
 sa
m
pl
e 
de
sig
n 
of
 th
e 
N
H
IS
 a
nd
 w
er
e 
w
ei
gh
te
d 
us
in
g 
th
e 
N
H
IS
 sa
m
pl
e 
ad
ul
t w
ei
gh
ts.
 β 
=
 u
n
st
an
da
rd
iz
ed
 c
oe
ffi
ci
en
t; 
SE
 =
 st
an
da
rd
 e
rro
r; 
re
f =
 r
ef
er
en
ce
 c
at
eg
or
y;
 N
H
 =
 n
on
-H
isp
an
ic
.
a
Es
tim
at
es
 a
re
 g
ro
ss
 e
ar
ni
ng
s i
n 
th
ou
sa
nd
s o
f d
ol
la
rs
.
*
p 
≤.
05
;
*
*
p 
≤.
01
;
*
*
*
p 
≤.
00
1
Am J Ind Med. Author manuscript; available in PMC 2016 September 01.
Author M
anuscript
Author M
anuscript
Author M
anuscript
Author M
anuscript
Ward Page 18
TA
B
LE
 IV
Pr
ob
it 
Re
gr
es
sio
n 
of
 E
m
pl
oy
m
en
t i
n 
th
e 
Pa
st 
12
 M
on
th
s o
n 
In
di
vi
du
al
 C
hr
on
ic
 C
on
di
tio
n,
 H
av
in
g 
M
ul
tip
le
 C
hr
on
ic
 C
on
di
tio
ns
 (M
CC
), S
pe
cif
ic 
Co
nd
iti
on
*
 
M
CC
 In
te
ra
ct
io
n,
 a
nd
 S
el
ec
te
d 
Co
va
ria
te
s a
m
on
g 
U
.S
. A
du
lts
 A
ge
d 
18
–6
4 
Y
ea
rs
 (u
nw
eig
hte
d n
=2
5,4
58
)
M
od
el
 1
M
od
el
 2
M
od
el
 3
β
(S
E)
M
ar
g.
a
β
(S
E)
M
ar
g.
a
β
(S
E)
M
ar
g.
a
Ca
nc
er
−
0.
25
9*
*
*
(0.
05
0)
−
0.
07
9
−
0.
05
6
(0.
05
1)
−
0.
01
6
−
0.
05
2
(0.
09
5)
−
0.
01
5
M
CC
−
0.
47
9*
*
*
(0.
03
1)
−
0.
14
8
−
0.
47
9*
*
*
(0.
03
2)
−
0.
14
8
Ca
nc
er
*
 
M
CC
−
0.
00
6
(0.
11
2)
−
0.
00
2
H
yp
er
te
ns
io
n
−
0.
28
5*
*
*
(0.
02
7)
−
0.
08
5
−
0.
07
0*
(0.
03
1)
−
0.
02
0
−
0.
09
8*
(0.
03
9)
−
0.
02
8
M
CC
−
0.
44
8*
*
*
(0.
03
5)
−
0.
13
8
−
0.
49
0*
*
*
(0.
04
9)
−
0.
15
2
H
yp
er
te
ns
io
n*
 
M
CC
0.
07
9
(0.
06
5)
0.
02
2
CH
D
−
0.
64
2*
*
*
(0.
06
6)
−
0.
21
0
−
0.
39
6*
*
*
(0.
06
9)
−
0.
12
3
−
0.
57
1*
(0.
23
1)
−
0.
18
2
M
CC
−
0.
44
7*
*
*
(0.
03
1)
−
0.
13
7
−
0.
45
0*
*
*
(0.
03
1)
−
0.
13
8
CH
D
*
 
M
CC
0.
19
7
(0.
23
5)
0.
05
2
St
ro
ke
−
0.
69
0*
*
*
(0.
08
4)
−
0.
22
8
−
0.
44
6*
*
*
(0.
08
4)
−
0.
14
0
0.
03
9
(0.
21
5)
0.
01
1
M
CC
−
0.
45
9*
*
*
(0.
03
1)
−
0.
14
1
−
0.
45
3*
*
*
(0.
03
1)
−
0.
13
9
St
ro
ke
*
 
M
CC
−
0.
54
8*
(0.
23
6)
−
0.
17
5
CO
PD
−
0.
42
3*
*
*
(0.
04
9)
−
0.
13
4
−
0.
18
1*
*
*
(0.
05
2)
−
0.
05
4
−
0.
14
6
(0.
12
5)
−
0.
04
3
M
CC
−
0.
45
3*
*
*
(0.
03
2)
−
0.
13
9
−
0.
45
1*
*
*
(0.
03
2)
−
0.
13
9
CO
PD
*
 
M
CC
−
0.
04
4
(0.
13
8)
−
0.
01
3
Cu
rre
nt
 a
sth
m
a
−
0.
23
5*
*
*
(0.
03
8)
−
0.
07
1
−
0.
03
7
(0.
04
1)
−
0.
01
0
0.
03
9
(0.
07
2)
0.
01
1
M
CC
−
0.
47
9*
*
*
(0.
03
2)
−
0.
14
8
−
0.
46
0*
*
*
(0.
03
3)
−
0.
14
2
Cu
rre
nt
 a
sth
m
a*
 
M
CC
−
0.
13
2
(0.
09
0)
−
0.
03
9
D
ia
be
te
s
−
0.
34
7*
*
*
(0.
03
9)
−
0.
10
8
−
0.
08
1*
(0.
04
1)
−
0.
02
3
−
0.
01
4
(0.
09
1)
−
0.
00
4
Am J Ind Med. Author manuscript; available in PMC 2016 September 01.
Author M
anuscript
Author M
anuscript
Author M
anuscript
Author M
anuscript
Ward Page 19
M
od
el
 1
M
od
el
 2
M
od
el
 3
β
(S
E)
M
ar
g.
a
β
(S
E)
M
ar
g.
a
β
(S
E)
M
ar
g.
a
M
CC
−
0.
46
6*
*
*
(0.
03
2)
−
0.
14
4
−
0.
46
0*
*
*
(0.
03
3)
−
0.
14
2
D
ia
be
te
s*
 
M
CC
−
0.
08
4
(0.
10
2)
−
0.
02
4
A
rth
rit
is
−
0.
36
4*
*
*
(0.
02
8)
−
0.
11
1
−
0.
16
6*
*
*
(0.
03
2)
−
0.
04
8
−
0.
10
3*
(0.
04
5)
−
0.
03
0
M
CC
−
0.
40
8*
*
*
(0.
03
4)
−
0.
12
4
−
0.
35
5*
*
*
(0.
04
3)
−
0.
10
7
A
rth
rit
is*
 
M
CC
−
0.
13
4*
(0.
06
4)
−
0.
03
9
H
ep
at
iti
s
−
0.
19
5*
*
*
(0.
05
8)
−
0.
05
9
−
0.
01
9
(0.
05
9)
−
0.
00
5
0.
03
4
(0.
09
8)
0.
00
9
M
CC
−
0.
48
6*
*
*
(0.
03
0)
−
0.
15
0
−
0.
48
3*
*
*
(0.
03
1)
−
0.
14
9
H
ep
at
iti
s*
 
M
CC
−
0.
08
1
(0.
12
5)
−
0.
02
3
W
ea
k/
fa
ili
ng
 k
id
ne
ys
−
0.
59
5*
*
*
(0.
09
1)
−
0.
19
4
−
0.
34
7*
*
*
(0.
09
3)
−
0.
10
7
−
0.
13
7
(0.
30
9)
−
0.
04
0
M
CC
−
0.
46
8*
*
*
(0.
03
0)
−
0.
14
4
−
0.
46
5*
*
*
(0.
03
0)
−
0.
14
3
W
ea
k/
fa
ili
ng
 k
id
ne
ys
*
 
M
CC
−
0.
24
9
(0.
32
1)
−
0.
07
5
D
at
a:
 N
at
io
na
l H
ea
lth
 In
te
rv
ie
w
 S
ur
ve
y 
(N
HI
S)
, 2
01
1
N
ot
es
: E
sti
m
at
es
 a
cc
ou
nt
 fo
r t
he
 c
om
pl
ex
 sa
m
pl
e 
de
sig
n 
of
 th
e 
N
H
IS
 a
nd
 w
er
e 
w
ei
gh
te
d 
us
in
g 
th
e 
N
H
IS
 sa
m
pl
e 
ad
ul
t w
ei
gh
ts.
 M
od
el
 1
 in
cl
ud
ed
 e
ac
h 
in
di
vi
du
al
 c
hr
on
ic
 c
on
di
tio
n 
an
d 
de
m
og
ra
ph
ic
 
co
v
ar
ia
te
s, 
M
od
el
 2
 fu
rth
er
 a
dju
ste
d f
or 
ha
vin
g M
CC
, a
nd
 M
od
el 
3 i
nc
lud
ed
 an
 in
ter
act
ion
 te
rm
 be
tw
een
 ha
vin
g M
CC
 an
d e
ach
 in
div
idu
al 
ch
ron
ic 
co
nd
itio
n. 
β =
 u
n
st
an
da
rd
iz
ed
 c
oe
ffi
ci
en
t; 
SE
 =
 st
an
da
rd
 
er
ro
r;
 M
ar
g.
 =
 m
ar
gi
na
l e
ffe
ct
s; 
M
CC
 =
 m
ul
tip
le
 c
hr
on
ic
 c
on
di
tio
ns
; C
H
D
 =
 c
or
on
ar
y 
he
ar
t d
ise
as
e;
 C
O
PD
 =
 c
hr
on
ic
 o
bs
tru
ct
iv
e 
pu
lm
on
ar
y 
di
se
as
e.
a
M
ar
gi
na
l e
ffe
ct
s a
re
 d
isp
la
ye
d 
he
re
 a
s t
he
 a
ve
ra
ge
 c
ha
ng
e 
in
 th
e 
pr
ob
ab
ili
ty
 o
f e
m
pl
oy
m
en
t.
*
p≤
.0
5;
*
*
p≤
.0
1;
*
*
*
p≤
.0
01
Am J Ind Med. Author manuscript; available in PMC 2016 September 01.
Author M
anuscript
Author M
anuscript
Author M
anuscript
Author M
anuscript
Ward Page 20
TA
B
LE
 V
O
rd
in
ar
y 
Le
as
t S
qu
ar
es
 R
eg
re
ss
io
n 
of
 W
or
k 
D
ay
s M
iss
ed
a
 
o
n
 In
di
vi
du
al
 C
hr
on
ic
 C
on
di
tio
n,
 H
av
in
g 
M
ul
tip
le
 C
hr
on
ic
 C
on
di
tio
ns
 (M
CC
), S
pe
cif
ic 
Co
nd
iti
on
*
 
M
CC
 In
te
ra
ct
io
n,
 a
nd
 S
el
ec
te
d 
Co
va
ria
te
s a
m
on
g 
Em
pl
oy
ed
 U
.S
. A
du
lts
 A
ge
d 
18
–6
4 
Y
ea
rs
 (u
nw
eig
hte
d n
=1
6,9
06
)
M
od
el
 1
M
od
el
 2
M
od
el
 3
β
(S
E)
β
(S
E)
β
(S
E)
Ca
nc
er
4.
63
8*
*
*
(1.
18
1)
3.
13
1*
(1.
25
1)
4.
77
8*
*
(1.
76
4)
M
CC
3.
73
0*
*
*
(0.
06
3)
3.
99
9*
*
*
(0.
64
0)
Ca
nc
er
*
 
M
CC
−
2.
94
3
(2.
38
5)
H
yp
er
te
ns
io
n
1.
57
6*
*
*
(0.
39
8)
−
0.
26
1
(0.
44
6)
0.
06
3
(0.
34
9)
M
CC
4.
32
0*
*
*
(0.
67
8)
5.
09
7*
*
*
(1.
26
5)
H
yp
er
te
ns
io
n*
 
M
CC
−
1.
32
7
(1.
47
5)
CH
D
3.
74
4*
(1.
71
3)
1.
20
6
(1.
77
1)
0.
87
9
(1.
43
5)
M
CC
4.
06
4*
*
*
(0.
61
8)
4.
05
7*
*
*
(0.
63
1)
CH
D
*
 
M
CC
0.
38
4
(2.
51
9)
St
ro
ke
8.
36
3*
(3.
92
2)
6.
33
1
(3.
89
7)
0.
93
8
(1.
74
6)
M
CC
3.
96
2*
*
*
(0.
58
1)
3.
88
1*
*
*
(0.
58
1)
St
ro
ke
*
 
M
CC
7.
20
2
(5.
40
5)
CO
PD
3.
20
8*
*
(1.
23
5)
1.
02
2
(1.
31
1)
2.
31
5
(2.
41
1)
M
CC
4.
02
1*
*
*
(4.
02
1)
4.
12
7*
*
*
(0.
64
2)
CO
PD
*
 
M
CC
−
1.
87
8
(2.
79
3)
Cu
rre
nt
 a
sth
m
a
1.
60
8*
*
(0.
60
1)
0.
08
2
(0.
64
2)
0.
81
8
(0.
63
4)
M
CC
4.
15
3*
*
*
(0.
63
2)
4.
41
4*
*
*
(0.
70
8)
Cu
rre
nt
 a
sth
m
a*
 
M
CC
−
1.
68
5
(1.
37
0)
D
ia
be
te
s
3.
99
4*
*
*
(0.
96
7)
1.
73
4
(1.
01
8)
1.
41
2
(1.
07
8)
Am J Ind Med. Author manuscript; available in PMC 2016 September 01.
Author M
anuscript
Author M
anuscript
Author M
anuscript
Author M
anuscript
Ward Page 21
M
od
el
 1
M
od
el
 2
M
od
el
 3
β
(S
E)
β
(S
E)
β
(S
E)
M
CC
3.
73
3*
*
*
(0.
63
0)
3.
69
6*
*
*
(0.
67
0)
D
ia
be
te
s*
 
M
CC
0.
44
1
(1.
73
4)
A
rth
rit
is
2.
75
4*
*
*
(0.
54
6)
1.
20
4*
(0.
57
6)
1.
45
1*
*
(0.
55
0)
M
CC
3.
62
4*
*
*
(0.
63
3)
3.
90
3*
*
*
(0.
84
8)
A
rth
rit
is*
 
M
CC
−
0.
67
8
(1.
27
7)
H
ep
at
iti
s
1.
95
2
(1.
39
5)
0.
46
2
(1.
37
0)
−
0.
86
8
(0.
47
8)
M
CC
4.
13
6*
*
*
(0.
59
1)
4.
00
3*
*
*
(0.
61
4)
H
ep
at
iti
s*
 
M
CC
2.
54
3
(2.
64
5)
W
ea
k/
fa
ili
ng
 k
id
ne
ys
7.
35
7*
*
(2.
36
5)
5.
22
9*
(2.
37
3)
5.
04
3
(2.
95
8)
M
CC
4.
00
7*
*
*
(0.
59
9)
4.
00
4*
*
*
(0.
60
3)
W
ea
k/
fa
ili
ng
 k
id
ne
ys
*
 
M
CC
0.
25
4
(4.
28
4)
D
at
a:
 N
at
io
na
l H
ea
lth
 In
te
rv
ie
w
 S
ur
ve
y 
(N
HI
S)
, 2
01
1
N
ot
es
: E
sti
m
at
es
 a
cc
ou
nt
 fo
r t
he
 c
om
pl
ex
 sa
m
pl
e 
de
sig
n 
of
 th
e 
N
H
IS
 a
nd
 w
er
e 
w
ei
gh
te
d 
us
in
g 
th
e 
N
H
IS
 sa
m
pl
e 
ad
ul
t w
ei
gh
ts.
 M
od
el
 1
 in
cl
ud
ed
 e
ac
h 
in
di
vi
du
al
 c
hr
on
ic
 c
on
di
tio
n,
 w
or
ke
r/w
or
kp
la
ce
 
co
v
ar
ia
te
s, 
an
d 
de
m
og
ra
ph
ic
 c
ov
ar
ia
te
s, 
M
od
el
 2
 fu
rth
er
 a
dju
ste
d f
or 
ha
vin
g M
CC
, a
nd
 M
od
el 
3 i
nc
lud
ed
 an
 in
ter
act
ion
 te
rm
 be
tw
een
 ha
vin
g M
CC
 an
d e
ach
 in
div
idu
al 
ch
ron
ic 
co
nd
itio
n. 
β =
 
u
n
st
an
da
rd
iz
ed
 c
oe
ffi
ci
en
t; 
SE
 =
 st
an
da
rd
 e
rro
r; 
M
CC
 =
 m
ul
tip
le
 c
hr
on
ic
 c
on
di
tio
ns
; C
H
D
 =
 c
or
on
ar
y 
he
ar
t d
ise
as
e;
 C
O
PD
 =
 c
hr
on
ic
 o
bs
tru
ct
iv
e 
pu
lm
on
ar
y 
di
se
as
e.
a
W
or
k 
da
ys
 m
iss
ed
 d
ue
 to
 in
jur
y/i
lln
ess
 in
 pa
st 
12
 m
on
ths
.
*
p≤
.0
5;
*
*
p≤
.0
1;
*
*
*
p≤
.0
01
Am J Ind Med. Author manuscript; available in PMC 2016 September 01.
